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THE PATTERN PERCEPTION-
By 
HIROSHI K 0 MAT S U ('J-:t'l ~) 
(Tohoku Social Welfare University, Sendai) 
In order to examine the dynamic aspects of functions of the visual field projec-
tion system, two stimulus halves making up a Landolt ring-shaped dot pattern were 
successively presented. The S was asked to report the wider gap locus of the pattern 
composed of the separate stimulus halves. The results were as follows: (1) With 
all differences among the field's parts, the percentage of the correct responses was 
generally high at the shorter interval and decreased to an asymptote with the increase 
of the interval. (2) At the shorter interval, the percent correct is highest in the 
central field of vision. (3) The percent correct shows the superiority of LVF over 
RVF at the shorter interval, but this tendency disappeared or went into reverse with 
the increase of the interval. 
From these results, the differences of the functional dominance of visual fields and 
their shifts along the time axis were discussed. 
INTRODUCTION 
On survey of the visual experiments of the "laterality differences (LD)" , it 
seems possible to select two important factors from the experimental conditions: One of 
them is stimulus material, and the other the method of stimulus presentation. As for 
the first factor, several kinds of material have been used since Mishkin and Forgays 
(1952). Some of them, for example, were letters, words, digits and familiar geometrical 
figures and others dots, segmental lines and random forms, and so on. The former 
stimulus group is generally categorized as verbal (or familiar) material, the latter as 
nonverbal (or unfamiliar) material. Though such categorizing has often been criticized 
by many investigators, it is known the stimuli of those categories are recalled or 
recognized with different accuracies between the left and the right visual half-fields 
under the same condition of presentation. As for the second factor, which is regarded 
as one of the important determining factors of LD since Heron (1957), it is known that 
different differential accuracies of the same material are obtained from each visual half-
field according to the presentation method. 
As general tendencies, after all, it is found that the recall or the recognition of 
the verbal material is better in the right visual hemifield (RVF) when stimulus 
presentation is unilateral, and is better in the left visual hemifield (L VF) when it is 
bilateral. The recall or the recognition of nonverbal material, on the contrary, shows 
the dominance of the L VF in the case of unilateral presentation, but the dominance is 
not always distinct in the case of bilateral presentation. 
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The explanations of these dominances of visual half-fields have been tried from 
several viewpoints. Some of them are the explanations from the standpoints of 
reading habits, eye movements and a "postexposure process" advocated by Heron 
(1957), which, after all, attribute the functional dominance of the left or the right 
visual hemifields to the "scanning process". On the other hand, there are other 
explanations in terms of the structural factors as cerebral dominance relating to 
ocular dominance and handedness. Famous studies with a split brain technique by 
Sperry and those of the clinical neurology by Bogen, which are direct approaches from 
the latter standpoint, show that the left hemisphere is closely connected with speech, 
calculation and logical thinking, while the right hemisphere with spatial pattern 
perception and intuition; in other words, the former is predominantly analytic and 
sequential in its operation, while the latter more holistic and relational, and more 
simultaneous in its mode of operation (Ornstein, 1972). 
The functional differences between both hemifields found in the visual experiments 
of LD tend also to be interpreted as those differences of cerebral hemispheres, the 
terminal projection systems of the LVF and the RVF. 
It is questionable, however, to ascribe the functional differences of the visual 
hemifields directly to the matter of cerebral dominance, as the application of findings in 
the split brain and damaged brain to the normal brain must be done carefully. For 
example, as White (1969) points out, the LVF superiority found in bilateral presentation 
of the verbal material suggests the difficulty in explaining such functional differences 
only in terms of hemispheric dominance. 
Considering these facts, it seems necessary to examine not only such aspect as 
incidental identification of a definite information, which has been dealt with a great 
many times by conventional technique with a tachistoscope, but also the dynamic 
aspects of information processing system observed in spatiotemporal organization or 
integration of the individual informations, since several processes are supposed to be 
related complexly to such matters with lapse of time. 
The present experiment, from such a viewpoint, was intended to inquire into the 
dynamic functions of information processing system of the visual hemifields, especially 
as to the temporal characteristics of the pattern perception. 
METHOD 
Subjects: Subjects were four undergraduate students with normal or corrected to 
normal vision, who may be considered naive to the purpose of the present investigation. 
They were all right-handers. (Handedness was determined by the S's self assessment 
about the hand used for writing, drawing, throwing and so on.) As for sighting 
dominance, which was examined by the sighting-past-the-finger method, of the four 
Ss, only one S (S: AI) demonstrated the dominance of the left eye, and the others the 
dominance of the right eye. 
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Stimulus material: As a stimulus for S to observe was used a Landolt ring-shaped 
illuminating dot pattern composed of 15 light emitting diodes (Toshiba TLR102), and 
that pattern was divided into two stimulus halves which consisted of 7 or 8 dots. These 
corresponding stimulus halves were successively presented at the several pre-determined 
intervals and the accuracies of locating the wider gap were examined. The spatial 
distributions of the dots of each stimulus half were determined by means of the table of 
random number. Though S cannot identify the locus of the gap from one stimulus 
half, he can locate it when each stimulus half was temporally integrated (upper 
right in Fig. 1). Masking stimulus was presented immediately after each stimulus half 
to reduce the effects of the afterimages of illuminating dots. Thus two corresponding 
stimulus halves and two masking stimuli were successively presented in temporal order 
shown in the right half of Fig. l. 
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Fig. 1 Diagram of apparatus and control system. 
Apparatus: The diagram of the apparatus was illustrated in the left half of Fig. 
1. The dot pattern and the masking stimulus were set at the first channel and the 
third channel of the stimulus presenting box of TKK tachistoscope, respectively. The 
second channel was used for the presentation of the background and fixation point. For 
the time control of the stimuli and the pattern selection was used the timer (TKK DP-
TYPE) - amplifier (NIH ON KOHDEN MSE-40) - pattern selector system. The 
stimulus pattern refers to eight kinds of the Landolt ring-shaped dot pattern with 
different gap loci. The locations of the wider gap were top, upper right, right, lower 
right, bottom, lower left, left and upper left. A piece of gray paper with black fixation 
points was used for the background and continuously illuminated by two tungsten 
lamps throughout the experiment. The masking stimuli were white disks backlighted 
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with two fluorescent lamps driven by the above mentioned timer. Brightness of the 
background was 0.7 nit, and those of the illuminating dot and the masking stimulus 
were about 48 and 27 nit on the background, respectively, through the medium of half-
silvered mirror. The size of a dot was 0.2 degrees in visual angle and its wave length 
was about 700nm in the peak. 
Procedure: After enough warm-up trials the S was asked to give a verbal answer 
about the position of the wider gap of the stimulus while fixating binocularly the 
central one of the five black points placed at the center of the visual field; for example, 
"ue (top)" or "migi ue (upper right)". The dot pattern was presented at one of the 
three parts of the visual field; at the center of the visual field, or 3.0 degrees to the left 
or the right of the central fixation point. The masking stimuli, on the contrary, were 
presented simultaneously in the left, right and central fields. Fig. 2 shows the spatial 
distribution of the composed pattern. The field's part where the dot pattern was to be 
presented was selected randomly to counterbalance the effects of S's anticipation. 
1---- 3.9T'---~ 
1-----4.3·----1...----4.3·----..1 
Fig. 2 Spatial distribution of stimuli. 
Exposure times of each stimulus half and of masking stimulus were 25 msec and 
10 msec respectively, and they were fixed throughout the experiment. The intervals 
between the onsets of the two stimulus halves (stimulus-onset-asynchrony; BOA) were 
35, 50, 75, 100, 150 and 200 msec, and were examined at random. All of 4 Ss 
reported that BOAs of 35 and 50 msec gave the impression of simultaneous. In one 
experiment were conducted 144 trials composed of the combinations of 8 kinds of 
pattern, 3 kinds of field's part and six sorts of BOA. And the reversed conditions of 
the spatial orientation and the order of presentation of each stimulus half were 
examined for each S, 4 times at the rate of one experiment a day. The order of the 
experiments varied with the Ss. 
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RESULTS 
Table 1 shows the results of the 4 subjects. The percentage of correct gap locus 
detection is plotted in Fig. 3 as a function of stimulus-onset-asynchrony (SOA). The 
individual results of 8s, AI, AK, HK and HT were shown in (a), (b), (c) and (d) of Fig. 
3 respectively. The parameters in Fig. 3 are the stimulus-presented parts of the visual 
field; the center of the visual field (CVF), 3 degrees to the right of the fixation point 
(RVF) and 3 degrees to the left of the fixation point (LVF). 
Ss 
AI 
AK 
HT 
Table 1 Percentage of correct gap locus detection 
C 87.5 
R 46.9 
L 62.5 
C 
R 
L 
78.1 
46.9 
62.5 
50 
62.5 
31. 3 
53.1 
59.4 
46.9 
53. 1 
75 
53.1 
34.4 
31.3 
37.5 
25.0 
40.6 
100 
53. 1 
25.0 
28.1 
40.6 
31. 3 
34.4 
31.3 
34.4 
28.1 
----'----------- ---- ------
150 
34.4 
28.1 
34.4 
21. 9 
37.5 
28.1 
43.8 
40.6 
25.0 
37.5 
40. 6 
28. 1 
msec 
200 
37.5 
25.0 
28.1 
25.0 
31. 3 
25.0 
37.5 
34.4 
18.8 
28. 1 
31. 3 
28.1 
The data of Fig. 3 may be summarized as follows: (1) The ability to locate the 
wider gap, in other words, the ability to organize the complete dot pattern from the 
separate stimulus halves is greatest at the SOA of 35 msec, and declines with increases 
in SOA to an asymptote. (2) This tendency varies somewhat with the stimulus-
presented parts of the visual field. (3) The percentage of correct gap locus detection 
is generally highest in CVF at the shorter SOA. (4) As for the results obtained in 
L VF and RVF, the gap locus was detected more accurately in LVF than in RVF at 
SOAs of 35-50 msec (8s: AI and AK) or 35-75 msec (8s: HK and HT). As the SOA 
increases, the percent correct in the LVF decreased in a negatively accelerated function 
and approached to a definite asymptote somewhere between the SOA of 100 and 150 
msec, but that in the RVF rose again at the SOA of about 150 msec (8s: AK, HK and 
HT). Consequently the detection of the gap locus in RVF reached the level of L VF 
(Ss: AI and AK) or surpassed that (Ss: HK and HT) at the longer SOAs. 
According to the statistical analyses, however, the left and right hemifields' 
differences were not significant at each SOA condition for 4 Ss except at the SOA of 50 
msec for HK (LVF superiority was significant at 5% level). But the similar pattern of 
curves of the 4 Ss seems to suggest that the possibility of regarding the above mentioned 
tendencies as some temporal characteristics of the visual system is not denied. 
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DISCUSSION 
From the studies on laterality differences, it was expected that the information of 
the spatial pattern as the Landolt ring might be processed and stored more accurately 
in the LVF than in the RVF, when the pattern was unilaterally presented. It is true 
the results of the present experiment show higher correct responses in the L VF than 
in the RVF at the SOAs of 35 and 50msec, but the percent correct of the gap locus 
detection in the RVF reached or surpassed that in the LVF with the increase of the 
SOA (especially at the SOA of about 150 msec). 
These facts cannot be interpreted simply from a viewpoint of the decay of memory 
trace (Eriksen & Collins, 1969). Because the theory of the decaying perceptual memory 
can explain the low percent correct in the RVF at the shorter SOA as masking effects, 
but cannot account completely for the alternation of the functional dominances of the 
L VF and the RVF with SOA. Another mechanism must be assumed to explain such 
functional shifts of both visual hemifields. 
Paul Fraisse (1966) successively presented two stimulus groups, each of which was 
composed of 3 letters, and asked Ss to report the impression of simultaneity and the 
letters detected in each group. The results showed that the impression of simultaneity 
depended only on the total stimulus duration irrespective of the interstimulus interval 
and the duration of each stimulus group, but the letter detections in each stimulus 
group were masked by each other as a function of the lSI or the exposure duration. 
These evidences seem to suggest that the mechanisms functioning in the recall or the 
recognition of the pattern presented tachistoscopically are on a different dimension 
from those functioning in the temporal integration of the information. 
Since the spatiotemporal organization of the pattern is supposed to be above the 
simple impression of simultaneity, it is open to question to suppose a common 
mechanism among the results of Fraisse's and the present experiment. But the 
function of the organization of spatiotemporally separated dot patterns, as the verbal 
information processing, is also supposed to be based on some different mechanisms from 
those of the incidental identification of the stimulus. The differences in manifestation 
of both functions along the time axis, as was found in the present experiment, may be 
related to these matters. 
In the present experiment S could not observe the complete pattern organized from 
the two stimulus halves, when the eye movements occurred under the stimulus presenta-
tion. Therefore it is possible to some degree to estimate the occurrence of the eye 
movements from the data. The effects of the postexposure eye movements (Crovitz 
& Daves, 1962; Winnick & Dornbush, 1965) and the effects of the stimuli, including 
the fixation point, presented at the center of the visual field (Hines, 1972), however, 
remained unaccounted for. Therefore, from all these considerations, it would seem 
appropriate to regard the above discussions as possibilities. 
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